; Thorburn & Mattner, 1971 ;  Moore, Barrett & Brown, 1972; Stabenfeldt, Drost & Franti, 1972) , the contribution of the maternal adrenal gland to the plasma progesterone concentration is not well described. The adrenal secretion of progesterone was small as calculated from concentrations in the adrenal venous effluent of two pregnant ewes (Linzell & Heap, 1968) . Urinary ex¬ cretion of pregnanetriol and pregnanediol was reduced in an adrenalectomized pregnant woman (Charles & co-authors, 1970) . Progesterone synthesis pro¬ ceeded from pregnenolone in sheep placental preparations (Ainsworth & Ryan, 1967) (Diczfalusy, 1969) . Dehydroepiandrosterone sulphate originating from the maternal adrenal gland also contributed significantly to placental oestradiol and oestrone production (Siiteri & MacDonald, 1966) . Further evidence to support the rôle of the mater¬ nal adrenal in oestrogen biosynthesis is found in the report that administration of dehydroepiandrosterone sulphate dramatically increased oestrone and oestradiol production in a pregnant adrenalectomized woman (Gurpide & Vande Wiele, 1971 ). In sheep, oestrogen biosynthesis in vitro only proceeded when either maternal or fetal adrenal tissue was incubated simultaneously with placental tissue (Davies, Ryan & Petro, 1970) , but the relative importance of the maternal adrenal to oestrogen biosynthesis in sheep is not known.
Maintenance of gestation in sheep is independent of the ovary after the first third (Denamur & Martinet, 1955) . Late in gestation, the ovarian contribution to the maternal plasma progesterone levels has been reported to be small in sheep (Moore et al., 1972) . By contrast, Fylling (1970) (Thompson & Wagner, 1974 Oestrone and oestradiol were extracted from the plasma with anhydrous diethyl ether and separated on celite columns. The eluates were assayed by radio-ligand techniques using rabbit uterine cytosol as the binding protein (Korenman, 1970 18-9 + 6-4 (6) 10-4 + 2-3 (5) 13-6 + 7-7 (3)
18-6 + 4-7 (5) 7-1 ±1-1 (6)* 13-1+4-6 (4)
16-5 + 5-6 (6) 10-0 + 2-7 (6) 10-8 + 2-9 (4) 13.4 + 4.4 (6) 9-8 + 2-6 (6) 9-2 ± 3-6 (4) (Thorburn & Mattner, 1971; Bedford, Challis, Harrison & Heap, 1972; Moore et al., 1972) . This decline does not seem to be the result of haemodilution since uterine blood flow decreases towards the end of gestation in the ewe (Huckabee, Crenshaw, Curet & Barron, 1972) . Only on the day of parturi¬ tion has an increased uterine blood flow been reported (Bedford, Challis, Harrison & Heap, 1972) . This decline implies that preparation for lambing began at least several days before parturition.
A ready explanation for the progesterone decline was not found in a study of progesterone metabolism in ewes during late pregnancy since the metabolic clearance rate of progesterone rose only slightly while the conversion of progest¬ erone to 20a-dihydroprogesterone was lowest at this stage of gestation . In rats during the last half of gestation, the enzymatic activity of 20a-hydroxysteroid dehydrogenase and 5a-steroid dehydrogenase increased greatly in uterine tissue (Flint & Armstrong, 1973) . In rat uterine tissue, both the concentration (Davies & Ryan, 1973) and activity (Davies & Ryan, 1972) of progesterone receptors were markedly decreased near term. Therefore, at least in the rat and perhaps in sheep, uterine progesteronebinding is decreased and uterine progesterone metabolism is accelerated in preparation for parturition.
A similar decline was not manifested in the peripheral plasma progesterone values. These results are similar to those reported by Bassett et al. (1969) who found a relatively high progesterone concentration present in the ewe until the time of lambing. Fylling (1970) Bassett et al. (1969) . It can be concluded from the uterine levels that this difference is attributable to increased placental progesterone production. The production rate of progesterone has been related to the lamb's birth weight as it was found to be significantly greater in ewes bearing fetuses with birth weights greater than 4 kg than in ewes with smaller lambs (Thompson & Wagner, 1974) which may have affected progesterone metabolism. This explanation becomes more tenable when it is considered that the adrenal gland was found to contribute only a very small amount of progesterone directly to the circulation of the pregnant ewe (Linzell & Heap, 1968) . Since uterine pro¬ gesterone levels were not reduced in adrenalectomized ewes in this study, this confirms the earlier report that the adrenal gland was not supplying significant amounts of precursors for placental progesterone synthesis. Data from other investigators (Dickson & Seekins, 1963; Harrison, Heap & Paterson, 1972) and from this study suggest that the adrenalectomized ewe is especially prone to pregnancy loss. These losses may be related to the decreased peripheral plasma progesterone reported here, but the adrenalectomized ewes also displayed some inappétence and their gluconeogenic ability probably was reduced.
A further indication of preparation for lambing was the increase in the mean uterine oestrone levels that occurred several days ante partum. The abrupt increase in the circulating oestrogens only on the day of parturition further substantiates reports by others (Challis, 1971; Obst & Seamark, 1972; Thorburn, Nicol, Bassett, Shutt & Cox, 1972) . The finding that oestrone was quantitatively the greatest circulating oestrogen in the parturient ewes also agrees with these reports. A physiological significance is not concluded from the difference in the peak oestrone levels on Day 0, since samples were collected once daily and the duration of peak values was short.
The decreased uterine oestrogen production in AD and AD-OV ewes indicates that the maternal adrenal gland was supplying a significant amount of oestrogen precursors for placental synthesis. In this respect, therefore, sheep are similar to women (Siiteri & MacDonald, 1966) . Since the uterine oestrone levels were reduced by 40 to 43 % and oestradiol levels by 24 to 32 % in the AD and AD-OV groups, the conceptus made the major contribution to the circulating oestrogen levels. Apparently a similar situation exists in women as urinary excretion of oestrone and oestradiol was 1 /4 of the normal pregnancy level in those with anencephalic fetuses (Frandsen & Stakemann, 1964) .
In the ewe during late pregnancy, the ovary clearly was not involved in oestrogen biosynthesis. On the basis of the shortened gestation lengths in the OV and AD-OV ewes, an effect of the ovary on pregnancy could be postulated.
This observation, however, is at variance with the results of Denamur & Martinet (1955) and Fylling (1970) who did not find an alteration of gestation length in the ovariectomized ewe.
